Phytoplankton pigment composition and associated biochemical (chlorophyll a, nitrate+nitrite, ammonia, phosphate, silicate) and physical (temperature, salinity) parameters were studied seasonally in the river-fed eutrophic coastal and oligotrophic offshore waters of the Mersin Bay located on NE Mediterranean. Total chlorophyll a concentrations varied seasonally between 0.023-7.73 µg/L in the river fed coastal zone (salinity: 36.54-39.68), exhibiting less seasonality in the offshore station (0.01-0.91 µg/L). Seven different phytoplankton taxa (namely diatoms, cyanobacteria, prymnesiophytes, dinoflagellates, chlorophytes, chrysophytes, prochlorophytes), determined by High Performance Liquid Chromatography (HPLC), were consistently present in the coastal waters during 2008-2011. The predominant diatom and coccolithophorid taxa in the river-fed coastal waters were replaced by prokaryotic picoplankters (cyanobacteria & prochlorophytes) and prymnesiophytes in the offshore. Contribution of prokaryotic picoplankton and eukaryotic nanoflagellates to total chlorophyll (% 23 to 47 and % 28 to 43, respectively) increased by about 50% from the coastal to the offshore station. Contribution of large cells to total chlorophyll decreased from 49% to 10% towards offshore. Prochlorophytes were observed as the dominant group in relatively colder and darker deep waters. 
INTRODUCTION
Results of algal biomass derived from chlorophyll a measurements by different methods have been widely used to assess the global distribution, composition and function of phytoplankton in the ocean system including seas and bays. High performance liquid chromatography (HPLC) provides precise and fast measurement of phytoplankton pigments Dos Santos et al., 2003) . Since each main phytoplankton taxon has a specific marker pigment, these pigments can be used to assess taxonomic composition of marine phytoplankton Barlow et al., 1999) . Peridinin (PER), fucoxanthin (FUC) and zeaxanthin (ZEA) have been commonly used to designate dinoflagellates, diatoms and cyanobacteria, respectively . Microscopic identification methods are mainly used to quantify large size phytoplankton (size >15 micrometers), which make up the majority of algal standing stock in productive waters. Introduction of single cell analysis by flow cytometry and pigment analysis by HPLC enabled easy quantification of small-size phytoplankton (picoplankton, <2 µm), which are dominant in the less productive offshore waters Partensky et al., 1993) , such as subtropical ocean gyres and the Mediterranean (Li et al.1993; Bell & Kalff 2001; Uysal, 2006) . Eastern Mediterranean is very oligotophic (Yılmaz & Tugrul, 1998; Ediger et al., 1998; Psarra et al., 2000; Krom et al., 2003; Tanaka et al., 2007) and annual phytoplankton blooms take place between late autumn and early spring as soon as the dissolved nutrients are mixed into photic zone (Krom et al., 2003) . Perennial rivers located in the Cilician Basin constitute a large proportion of all available fresh water inputs into the entire oligotrophic eastern Mediterranean with a total fresh water flux of 27 km 3 /yr (half of the present discharge of the Nile ; Gu et al., 2013 ). This freshwater input and associated nitrate and silicate discharge are primary drivers of the coastal algal production. Since the annual discharge of the River Nile was reduced by 90% in the 1960's, the freshwater input in Cilician Basin became the major fresh water and thus nutrient sources for NE Mediterranean (Kocak et al., 2010) . The significant inputs of these rivers make the Cilician Basin a characteristic ROFI (regions of freshwater influence) region, where the changes in the coastal ecosystem, and the eutrophication processes are determined by coastal / open sea interactions and the interaction with the atmosphere. Phytoplankton is dominated by small sized individuals (cyanobacteria Synechococcus spp., prochlorophytes, pico and nano eukaryotes, small naked flagellates etc.,) in offshore waters Yacobi et al., 1995; Ignatiades, 1998; Psarra et al., 2005) . In contrast, larger cells composed primarily of diatoms and dinoflagellates were reported as the most abundant group in the river-fed coastal waters of Cilician basin (Kideys et al., 1989; Eker et al., 2003; Koray, 1995; Eker & Kideys, 2000; Polat et al., 2000; Polat and Işık, 2002; Uysal et al., 2003) . Since Cilician coastal waters fed by nitrate and silicate rich but SRP-depleted rivers (Figure 1 ), the coastal waters with less surface salinity have high nitrate and silicate concentrations especially during winter-spring period as the phosphate has consistently remained low (0.03-0.08 µM) during the year (Sağlamtimur & Tugrul, 2004) . Atmospheric (wet+dry) deposition feeds the entire basin with high DIN/SRP (Dissolved Inorganic Nitrogen/Soluble Reactive Phosphate) ratios (Kocak et al., 2010) . Nutrient enrichment experiments indicate either phosphorus or nitrogen & phosphorus co-limitation in the eastern Mediterranean (Krom et al., , 2010 Zohary et al., 2005; Tanaka et al., 2007) .
Dramatic increases in human population along the coastal regions and associated increase in nutrient inputs from industrial, domestic and agricultural sources have enhanced eutrophication in the coastal waters of Cilician basin. However, historical and systematic data in the region before the 1990's are very limited to assess long-term changes in the coastal ecosystem of Mersin Bay (Uysal et al., 2008) . Limited studies on phytoplankton composition in Cilician basin have focused mainly larger phytoplankton Yılmaz, 2006; Yucel, 2008) . The present study aims to provide a more comprehensive taxonomic approach by including almost all components of the flora.
MATERIAL AND METHODS

Study site and methodology
Two stations selected at the coastal (T27: N36.6833̊ -E34.8166) and off-shore (T48: N36 . 38333̊ -E34.7000) zones of Mersin bay ( Fig.  1) were visited 12 times to collected water samples on board R/V Bilim-2 between September 2008 and October 2011. Despite the oligotrophic nature of the offshore station, the coastal station (depth: 30 m) receive substantial amount of river as well as anthropogenic input from the surrounding.
Niches of greatly varying properties occur along the coast as a result of this heterogeneous distribution of sources. Water samples from target depths were collected using 5 L Nansen closing bottles attached onto a Sea-Bird Model rosette + CTD probe system at each sampling and station during mid-day. CTD data obtained in situ were processed by the standard Sea-Bird data processing software to calculate salinity and temperature.
Water samples were analyzed for phytoplankton pigment composition and associated biological (Chl-a) chemical (nitrate (in fact; sum of nitrate+nitrite), phosphate, silicate and ammonia) and physical (temperature, salinity, and density) parameters. Water samples were filtered immediately onto Whatman 25 mm GF/F filters and kept frozen in liquid nitrogen tank to avoid pigment degradation . Extraction was carried out with 90 % HPLC grade acetone under sonication. Samples were stored at 4 °C overnight for extraction and centrifuged to clarify the extract. The method applied in this study (Barlow et at., 1993 ) is a modification of the reverse-phase method described earlier by Mantoura & Llewelyn (1983) . Pigment analysis was done with an Agilent 1100 HPLC system using a C8 column equipped. 500 µl of the extract was filtered through 0.2 µm pore size Millipore filters and mixed with 500 µl 1M ammonium acetate ion pairing solution for the measurement. Buffered extracts were injected (100µl) into a Thermo Hypersil MOS-2 C8 column (150x4.6mm, 3µm particle size, 120Å pore size and 6.5% carbon loading) using an Agilent HPLC system (Quaternary pump, manual injector) having 100 µl loop. Using a binary mobile phase system pigments were separated with linear gradient. Mobile phases used in the gradient elution consisted of primary eluent (A) consisting of methanol and 1M ammonium acetate (80:20 v/v), and a secondary eluent (B) consisting of 100% methanol. Pigments were separated at a flow rate of 1 mL min -1 by a linear gradient programmed as follows (minutes; % solvent A; % solvent B): (0;75;25), (1;50;50), (20;30;70) , (25;0;100), (32;0;100). Then, the column was reconditioned to original conditions over a further 7 minutes. Ammonium acetate was used as an ion pairing reagent, and it is recommended that it should be present in both the sample and mobile phase to improve pigment separation and suppressed dissociation of isolated compounds. Fourteen different phytoplankton pigments of chemotaxonomic importance were detected by absorbance at 440nm using an Agilent variable wavelength detector (Mantoura & Llewellyn, 1983) . Data collection and integration were performed using a PC-based Chemstation Chromatography Package. The HPLC system was calibrated for each pigment with commercial standards, namely, chlorophyll a, b provided by Sigma Co; chlorophyll c2, chlorophyll c3, peridinin, 19-butanoyloxyfucoxanthin, fucoxanthin, 19-hexanoyloxyfucoxanthin, diadinoxanthin (DIAD), alloxanthin, lutein, zeaxanthin, divinyl chlorophyll-a and β-carotene provided by VKI, Denmark. The detection limit for chl-a and marker pigments was about 0.005-0.007 µg/l. Concentration of each pigment was calculated according to the 'external standard' equation . Pigments measured quantitatively by HPLC were used to assess relative abundance of seven major algal groups in filtered samples from the coastal and offshore waters of the Mersin Bay. In addition, the results of pigment clusters were used to classify the identified algae in three different size groups (Table 1) (Bidigare et al., 1990; Gibb et al., 2000) .
and photosynthetic (PSC = PER+FUC+HEX+BUT) pigments together form the total carotenoids (TCAR).
Samples for dissolved nutrients were stored in 50-100 mL capacity high-density polyethylene bottles (pre-cleaned with 10% HCl). Samples for nitrate and phosphate analysis were kept frozen and samples for silicate were kept cool in dark. Nutrient measurements were carried out by using a Bran Luebbe model four-channel auto-analyzer; the methods followed were very similar to those described in Strickland & Parsons (1972) and Grasshoff et al., (1983) . Detection limits for nitrate, phosphate, silicate and ammonia were 0.02, 0.015, 0.1 and 0.04 µM, respectively.
Statistical analyses
Pearson-product moment correlation analysis was applied to investigate possible relationships between pigment types and their concentrations and the ambient biological, physical and chemical variables using SPSS (Statistical Package for the Social Sciences) version 15.0 for Windows.
RESULTS AND DISCUSSION
Changes in physical parameters
Temperature and salinity varied in the range of 15-30 o C and 36.5-39.5 in the coastal and 16. 4-29.7 o C and 38-39.6, respectively in the offshore station throughout the sampling period (Figure 2) . With the onset of spring, a gradual warming of the near-surface (1 m) waters was observed which further continued till late summer. Development of a well-defined seasonal thermocline during fall was observed at ≈ 40 m in the offshore station. The thermohaline gradient formed in the offshore water column was observed to disappear in winter due to cooling and vertical mixing of the upper layer. However, top 10 m of the coastal station was highly influenced by river discharges during winter-spring seasons and no well-mixed feature appeared in winter ( Figure 2 ).
Spatio-temporal Variability in Nutrient Concentrations
Nutrient concentrations were higher in coastal waters ( Figure 1 ) with maximum values of DIN and Si measured in February 2010. However, phosphate concentrations remained very low (0.02-0.05 µM) ( Figure 3 ) as reported recently (Kocak et al. 2010) . A strong decline was observed in spring due to increased autotrophic uptake. Higher ammonia concentrations varied between 0.1-2.43 µM in coastal waters with higher values at the hot points receiving domestic waste waters and contaminated river discharges, and then declined to its natural levels of 0.05-0.45 µM in the offshore waters having low values of phosphate (0.02-0.04 µM). Nitrate and silicate concentrations decreased with depth, when the surface layer was occupied by lower salinity waters ( Figure 3) . Table 1 . List of pigments used as biomarkers of different phytoplankton groups No significant vertical variability appeared in the phosphate profiles due to limited SRP inputs by river discharges. However higher SRP concentrations in the near bottom water observed in February 2011 was due to sediment resuspension. The winter nitrate values decreased from 9.7 µM in the surface to 0.27 µM at 30 m of the coastal station. Greater Si concentrations were expectedly measured in the less saline near surface waters in August & October 2009 and February 2011, respectively (Figure 3) . Similarly, the offshore surface nitrate changed seasonally from 0.05 in summer to 0.24 µM in winter when the upper layer was well mixed (Figure 3 ) whereas the coastal nitrate enhanced markedly (9.7 µM) in winter. Therefore, the coastal DIN/SRP (N/P) ratio exceeded 100 in late winter and then declined drastically to 6 during summer & autumn when the river inputs were at minimal levels and excess nitrate in surface water was consumed. However, the surface N/P ratio consistently remained low (<10) in the offshore station in all seasons ( Figure 4 ). Similar spatio-temporal variations appeared in DIN/Si ratio; the coastal ratio decreased from 2 in winter to 0.1 in summer-autumn period, whereas the offshore surface ratio ranged merely between 0.2 in winter and 0.3 in summer due to excess silicate in seawater ( Figure  3 ; Table 2 ). In the offshore station, the nitrate and silicate profiles displayed an increasing feature in the less saline deeper waters at 75-100 m, below the seasonal thermocline and euphotic zone (Figure 3 ). . Large eukaryotes dominated by diatoms were replaced by prokaryotic picoplankton and eukaryotic nanoflagellates occasionally as experienced in winter with increasing concentrations of nutrients and decreasing temperature (Figure 6 ). Eukaryotic nanoflagellates and large eukaryotes dominated (>90%) the total biomass of phytoplankton in February 2010; this feature was well pronounced in the upper 15 meters of coastal station waters (Figure 6 ). On the other hand, cyanobacteria-dominated prokaryotic picoplankton enhanced in the bulk biomass of algae in the coastal zone (<30m) in summer and autumn periods. Eukaryotic nanoflagellates increased their contribution to flora in winter and spring periods.
In the oligotrophic offshore waters of the bay, the pico (47%) and nanoplanktonic (43%) forms (cyanobacteria, prochlorophytes and prymnesiophytes especially the coccolithophorid Emiliana huxleyi) dominated the bulk of algae pool during the study period. Although, average values displayed similar contribution of each to overall composition, prokaryotic picoplankton (cyanobacteria and prochlorophytes) made significant contributions to the algae pool in summer whereas prymnesiophytes were observed more abundant in winter and fall ( Figure 6 ). They peaked near surface and at the deep chlorophyll maximum (50-75 m). They shifted with each other in DCM in offshore waters followed by large cells. Large eukaryotes were almost missing from the oligotrophic offshore surface waters (Figure 6 ). Similarly, eukaryotic nanoflagellates and large eukaryotes were not observed at the upper 40 m of the offshore waters in July 2010. Nearly 70% of large eukaryotes were diatoms in offshore waters. Eukaryotic nanoflagellates dominated the flora in all Februaries (2009, 2010 and 2011) and November 2010 in the offshore. Contribution of dinoflagellates to total composition was negligible in offshore except November 2010 (12%) . Prokaryotic picoplankton dominated the biomass in the hot and dry seasons. While the bulk biomass of upper 50 meters was dominated by cyanobacteria, contribution of prochlorococcus increased with decreasing light intensity in deeper part; however, their concentrations remained below 0.1 µg L -1 in the offshore waters.
Surface distribution of photosynthetic and photoprotectant pigments
PPC pigments protect organisms against high light exposures (Gibb et al., 2000) . There are many studies about photoprotective carotenoids which were recorded in high amounts at least productive surface waters of tropics where small cells dominate (Gibb et al., 2000; Barlow et al., 2004; Sathyendranath et al., 2005) . Photosynthetic carotenoids expectedly increase with increasing chlorophyll in eutrophic regions where large phytoplankters dominate the bulk (Barlow et al., 2002) . As clearly shown in Figure 7 , the concentrations of photoprotective (PPC) pigments decreased with increasing photosynthetic (PSC) pigments in winter and early spring. An apparent increase in PPC pigments was observed in July 2010, constituting over 95% of the total carotenoids in the offshore (where only ZEA and DIV-a were present). The contribution of large eukaryotes and eukaryotic nanoflagellates to the bulk remained very low. In October 2009, an apparent increase in PPS levels was recorded in the coastal zone. Contribution of PPC to the total carotenoid was much more variable in the offshore waters, ranging from 35-100% in summer to 26-55% in winter. Seasonality in the coastal PPC was less pronounced, constituting 30-66 of the total carotenoids, with increasing contribution in summer (July & August). Despite photosynthetic active radiation (PAR) intensity decreases in winter, the PPC pool was dominated by ZEA, exceeding PSC concentrations in the Mersin Bay coastal waters. In the oligotrophic offshore waters of the bay, the pico (47%) and nanoplanktonic (43%) forms (cyanobacteria, prochlorophytes and prymnesiophytes especially the coccolithophorid Emiliana huxleyi) dominated the bulk of algae pool during the study period. Although, average values displayed similar contribution of each to overall composition, prokaryotic picoplankton (cyanobacteria and prochlorophytes) made significant contributions to the algae pool in summer whereas prymnesiophytes were observed more abundant in winter and fall ( Figure 6 ). They peaked near surface and at the deep chlorophyll maximum (50-75 m). They shifted with each other in DCM in offshore waters followed by large cells. Large eukaryotes were almost missing from the oligotrophic offshore surface waters ( Figure 6 ). Similarly, eukaryotic nanoflagellates and large eukaryotes were not observed at the upper 40 m of the offshore waters in July 2010. Nearly 70% of large eukaryotes were diatoms in offshore waters. Eukaryotic nanoflagellates dominated the flora in all Februaries (2009, 2010 and 2011) and November 2010 in the offshore. Contribution of dinoflagellates to total composition was negligible in offshore except November 2010 (12%). Prokaryotic picoplankton dominated the biomass in the hot and dry seasons. While the bulk biomass of upper 50 meters was dominated by cyanobacteria, contribution of prochlorococcus increased with decreasing light intensity in deeper part; however, their concentrations remained below 0.1 µg L -1 in the offshore waters.
PPC pigments protect organisms against high light exposures (Gibb et al., 2000) . There are many studies about photoprotective carotenoids which were recorded in high amounts at least productive surface waters of tropics where small cells dominate (Gibb et al., 2000; Barlow et al., 2004; Sathyendranath et al., 2005) . Photosynthetic carotenoids expectedly increase with increasing chlorophyll in eutrophic regions where large phytoplankters dominate the bulk (Barlow et al., 2002) . As clearly shown in Fig. 7 , the concentrations of photoprotective (PPC) pigments decreased with increasing photosynthetic (PSC) pigments in winter and early spring. An apparent increase in PPC pigments was observed in July 2010, constituting over 95% of the total carotenoids in the offshore (where only ZEA and DIV-a were present). The contribution of large eukaryotes and eukaryotic nanoflagellates to the bulk remained very low. In October 2009, an apparent increase in PPS levels was recorded in the coastal zone. Contribution of PPC to the total carotenoid was much more variable in the offshore waters, ranging from 35-100% in summer to 26-55% in winter. Seasonality in the coastal PPC was less pronounced, constituting 30-66 of the total carotenoids, with increasing contribution in summer (July & August). Despite photosynthetic active radiation (PAR) intensity decreases in winter, the PPC pool was dominated by ZEA, exceeding PSC concentrations in the Mersin Bay coastal waters.
Different groups of phytoplankton may require different environmental conditions for successful growth, such as excess nutrient concentrations, lower temperature and sufficient light intensity. Major rivers of NE Mediterranean, with their associated nutrient loads, flow into the wide shelf waters of Cilician Basin and control the shelf ecosystem of Iskenderun and Mersin bays. The eastern part of Mersin Bay receives fresh waters of Seyhan and Berdan rivers. Therefore, surface salinity decreased to 36-37 in near coastal waters (February 2010) as the surface temperature dropped to about 15 ℃ in winter. Expectedly, concentrations of dissolved nutrients peaked in February 2010 in the less saline coastal waters, leading to development of large-sized phytoplankton (diatoms). The present pigment results from the Mersin Bay, the bay coastal waters (<30 m) had diatom-dominated algae during winter and spring months, reflecting the role of nitrate and silicateladen river discharges as experienced previously (Kideys et al., 1989; Eker et al., 2003; Koray, 1995; Eker & Kideys, 2000; Polat et al., 2000 ; Polat & Işık, 2002; Uysal et al., 2003) .
Larger cells composed mainly of diatoms and dinoflagellates are more tolerant (opportunistic) and dominate the algal biomass in nutrient-enriched seas (Fogg, 1991) . Similarly, highly negative/positive correlations were observed between temperatures, DIN, silicate versus diatom biomass in the bay waters. In summer the diatom flora was replaced by prokaryotic picoplankton (Cyanobacteria dominated) in the coastal waters with limited diatom biomass, due to high surface temperature (~30℃) and thus high light intensity in surface waters with low nutrient concentrations and also low N/Si ratio (0.5). Increased water temperature with enhanced light (PAR) intensity are known to favour production of smaller algal groups (as a cyanobacteria) in nutrient-depleted near surface waters since prokaryotic picoplankton retains photoprotective pigments (ZEA) to resist high light conditions (Gibb et al., 2000) . Picoplankton group with ability to regulate own pigment concentrations, can also grow faster under high light and temperature (Fig. 8) (Postius et al. 1998; Boumann et al., 2003) . Prokaryotic picoplankton occasionally may become more abundant in nutrient-enriched near surface waters (Partensky et al. 1999; Polat & Uysal, 2009 ) and contribute significantly to total primary production during the warm period (Weisse 1993; Kormas et al. 2002) , resulting in a significant positive correlation between prokaryotic picoplankton and temperature (p<0.001, Fig. 8) . Moutin et al. (2002) suggest that prokaryotic picoplankton (Synechococcus sp.) display higher affinity for orthophosphate and significantly higher maximum uptake rates than heterotrophic bacteria and eukaryotic cells. Mesoscale Lagrangian phosphate-enrichment experiments conducted in Levantine Sea support this conclusion .
The high positive correlation observed between cyanobacteria (ZEA) and dinoflagellate (PER) (p<0.0001) may be either linked to prey-predator relationship as previously suggested by Christaki et al. (1999; 2001) or their tolerance to increased temperature. Dinoflagellates in the study area can be autotrophic, heterotrophic, parasitic or endosymbionts of marine animals and protozoa (Tomas et. al.1997) . They may act as producers or consumers or both in the same time in the food web (Gaines & Elbrächter, 1987) . It is widely accepted that phosphorus is the limiting nutrient in primary production for both coastal and open waters of the northeastern Mediterranean (Tufekçi et al., 2013; Yılmaz & Tugrul, 1998; Krom et al., 2005) . Despite the higher N/P ratios in deep water and external sources (Kocak et al. 2010) , reactive phosphate has been detected at nanomalolar levels in the coastal and offshore waters of NE Mediterranean (Doğan-Sağlamtimur & Tugrul, 2004) . Thus, low Nitrate/SRP ratios (<10) in the salty surface waters during spring-autumn period imply selective SRP inputs from faster regeneration of organic P in the photic zone of Eastern Mediterranean (Krom et al., 1992) and dry deposition of atmospheric dusts (Kocak et al., 2010) . Production of large eukaryotes, especially diatoms, was limited by nitrogen in coastal waters of the bay (N/Sİ<1 and N/P <10) in April 2009 and then by temperature in summer. On the other hand, diatom production in the bay was limited by phosphorus in February 2010 when rivers fed the bay waters with high N/P ratios (>25). Coastal waters reached its minimum temperature (15 ℃) in February 2010 and biomass of the diatoms displayed an increasing trend with decreasing temperature (Figure 8 ).
Chlorophytes increased their contribution to the biomass of the eukaryotic nanoflagellates in nutrient replete coastal waters (Oct 2009 and Feb 2010) as observed elsewhere (Mackey et al., 2002) . But, in the rest of the study periods, their contribution to total phytoplankton biomass remained low (about) 4%) in spite of their high competitive ability (Hassen et al., 2009 ). However, predation might have limited chlorophytes in coastal waters (Hassen et al., 2009 ).
Prymnesiophytes including coccolithophorids (Emiliana huxleyi) were present consistently at both stations throughout the sampling period, with remarkably lower contribution to total chlorophyll in the coastal water (18%) than in the offshore (26%) where prokaryotic picoplankton dominated the total algae pool.
Eukaryotic nanoflagellates were mostly dominated by coccolithoporids except in February 2010 when the coastal waters contained surplus concentrations of DIN and silicate. Silicate was preferentially consumed by diatoms and coccolithophorids; when its concentration and DIN/Si ratio declined below threshold levels the composition of phytoplankton shifted to cyanobacteria (Ludwig et al., 2009 ). As clearly seen from the surface distribution of DIN, SRP and Si, the nutrient-depleted saltier offshore waters (Figure 4 , station T48) receive very limited inputs from external sources other than potential atmospheric deposition and small scale upwelling events (Krom et al., 2004; Kocak et al., 2010) and phytoplankton composition is dominated by small sized organisms Yacobi et al., 1995; Ignatiades, 1998; Psarra et al., 2005) .
Prokaryotic picoplankton (cyanobacteria and prochlorophytes) and prymnesiophytes were dominant in offshore waters in dry summer-autumn seasons when the warmer surface mixed layer were depleted in nitrate and SRP , yielding lower N/P ratios. Eukaryotic nanoflagellates dominated by coccolithophorids became excessively important in the offshore flora in February (2009 February ( , 2010 February ( , and 2011 ; the cooler euphotic zone waters had variable nutrient concentration and N/P (5-27) ratios whilst DIN/Si ratio was low (0.02-0.96). Although there was no significant relation between temperature and eukaryotic nanoflagellates, direction of the relation was inverse (Figure 8 ). While concentration of cyanobacteria increased with increasing temperature, concentration of prymnesiophytes decreased in offshore waters. Also, cyanobacteria have photoprotectant pigment (zeaxanthin), it helps to resist in optically clear waters under the high light conditions. In addition, they are prokaryotes. They increase their enzymatic activity with increasing temperature. On the other hand, prymnesiophytes are eukaryotic and do not have photoprotectant pigments. Consequently, they replace each other according to prevailing physical conditions. Total pigment concentrations of bulk flora were dominated by prokaryotic picoplankton from August 2009 till October 2011 in the N, P depleted offshore waters. Prochlorophytes were observed as the dominant group in cold and dim light condition deep waters. Conversely, cyanobacteria dominated the warmer and highly illuminated upper layer waters of the offshore (p<0.01). Prochlorophytes seemed to be more adapted to oligotrophic conditions than other groups (Bastillos-Guzman et al., 1995; Dandonneau et al., 2006) in offshore waters. No significant relationship between prokaryotic picoplankton and nutrients was observed in offshore waters.
Algae biomass at the DCM formed between 50-75 m was generally dominated by prokaryotic picoplankton in the offshore. The contribution of prochlorococcus to composition averaged 33% in the DCM layer during the study period, reaching the maximum (64%) in November 2010. Contribution of prochlorococcus was higher than other prokaryotic picoplankton cyanobacteria (21%) in the DCM layer.
Surface biomass of the phytoplankton peaked in February and October 2009 and November 2010 in the offshore waters (>0.1 µg/l). Eukaryotic nanoflagellates mostly prymnesiophytes dominated composition when ammonia concentration decreased below 0.1 µM in surface waters in February 2009 , November 2010 and February 2011 . Collos and Harrison (2014 showed that prymnesiophytes are more sensitive to ammonium toxicity than cyanobacteria. Significant negative correlation between eukaryotic nanoflagellates and NH 4 was observed in this study (Table 3) corroborating previous findings or alternatively suggesting ammonium limitation on cyanobacteria (Muro-Pastor and Florencio, 2003) .
CONCLUSIONS
Phytoplankton composition changes according to nutrient availability and physical conditions. Phytoplankton biomass in the coastal water, much exceeding the offshore concentrations, is enhanced by increasing nitrogen concentrations. Changes in chlorophyll content and composition of phytoplankton were primarily affected by the river inflow in the study area. Expectedly, diatoms were the most dominant group in the river-fed coastal waters of the bay, followed by coccolithophorids. However, in the oligotrophic offshore waters, prokaryotic picoplankton (cyanobacteria and prochlorophytes) dominated the bulk algae biomass, followed again by prymnesiophytes in oligotrophic offshore areas in northeastern Mediterranean. Prymnesiophytes was the cosmopolitan class of phytoplankton at all sampling events in the basin. Similarly, Uysal et al., (2008) reported the coccolithophorid Emiliana huxleyi (Prymnesiophyceae) as the dominant species in the Cilician basin. Phytoplankton composition changes according to nutrient availability and physical conditions. Phytoplankton biomass was found higher in coastal than offshore waters and enhanced by increasing nitrogen concentrations. Changes in chlorophyll content and composition of phytoplankton were primarily affected by the river inflow in the study area. From inner bay shore to the shelf break zone (offshore waters), prokaryotic picoplankton and eukaryotic nanoflagellates contribution to the total chlorophyll gradually increased from 23 to 47%
and from 28 to 43%, respectively, as the contribution of large eukaryotes decreased % 49 to 10%. Contribution of photoprotectant carotenoids (PPC) to total carotenoids ranged between 30 -70% in the coastal and 25 -100 % in the offshore. On the other hand, HEX (prymnesiophytes) was found to be the major contributor to photosynthetic carotenoids (PSC) in NE Mediterranean.
